, much research on breaking the dormancy of the gladiolus corm have been done.
Among the papers dealing with gladiolus dormancy in the past decade, the one of Apte (1962) is the most comprehensive.
The author has also carried out studies on this subject, and obtained a satisfying result for breaking the dormancy of corms just after harvest. A temperature treatment of 35°C occurred for five days, and it was followed by those of 0 ° to 3°C for 25 to 30 days. Usually, corms sprout about 20 to 30 days after the termination of these temperature treatments. Therefore, it may be said dormancy is generally broken in about two months. The author's further investigation clarified changes in the contents of growth promotors and inhibitors in the corm, by the paper chromatography and the straight growth Avena coleoptile assay. Two months after the harvest, a decrease of inhibitors and an increase of promotors were noted in corms treated with cool temperatures, while a large amount of inhibitors remained in corms without the same treatment.
The present study was attempted to find a more efficient method for shortening the dormant period of the gladiolus corm.
Experiment
1. This experiment was aimed at removing the inhibitors with methanol.
The corms (cultivar Hector) harvested on October 20, 1971, were soaked in 30, 50 or 70% methanol solutions for 4, 8, 12 or 24 hours on November 1, then were washed with tap water.
These corms were planted in sand media in flat plastic containers, which were stored in a phytotron room at 30°C. Each lot consisted of 15 corms.
Sproutings were recorded weekly when the elongated buds reached more than 0.5 cm. Fig. 1 shows results 4 weeks after the treatment.
Although no corm sprouted in the control lot, 100% sprouting was obtained in lots 5, 8, 10 and 11. The combined effect of the methanol dosage and the exposure time to methanol is clearly exhibited in the data. However, high dosage and long exposure increased the decay percentage of corms. Furthermore, No. 11 Breaking Dormancy in Gladiolus 35
corms exposed for long hours failed to root, even if sprouting was 100%. This rapid breaking of dormancy is probably due to the disappearance of inhibitors. The straight growth Avena coleoptile assay was applied for the comparison of amounts of inhibitors which solved out in methanol solution and in water control, in which corms were soaked. A distinct difference was observed between the methanol solution and water. A large amount of inhibitor was indicated in the methanol solution, while in the water only a slight presence of promotors and a negligible amount of inhibitors were noted. Methanol, therefore, is effective in removing inhibitors, but it is phytotoxic to corms. Experiment 2. Some growth regulators and related chemicals; i.e. auxin (NAA), gibberellic acid, cytokinins (benzyladenine and kinetin), adenine and inositol were tested for their effects in breaking the dormancy of the corm. Materials and methods were the same as those in the first experiment, except that each lot consisted of 10 corms.
Chemicals used : 1, 10, 20 and 50 ppm benzyladenine; 10, 20 ppm kinetin ; 20 ppm NAA ; 20 ppm gibberellic acid; 20, 100 ppm inositol ; and 20, 50 ppm adenine.
Of the chemicals tested, only benzyladenine and kinetin were effective for the breaking dormancy ; the others produced no effects. Results are shown in Fig. 2 . Benzyladenine strongly affected dormancy as compared with kinetin, which showed a slight effect. The benzyladenine treatment of 20, 50 ppm-24 hours and 20 ppm-12 hours, showed high percentages over a period of 2 weeks, while those treated with kinetin did not sprout at all. Corms treated with cytokinins lost their apical dominance, leaving but three to five buds on each corm, depending on its size. Experiment 3. Since a methanol treatment of short hours was not effective and the 4 hours benzyladenine treatment gave a low sprouting perecentage, a combined treatment of methanol and benzyladenine was attempted.
Corms (cultivar Hector) were harvested on October 10, then were soaked in 50 or 70 % methanol solution for 6, 8 or 10 hours, and then they were treated with 20 ppm benzyladenine for 4 hours (November 1). Each lot consisted of 15 corms. Results 3 weeks after treatment are shown in Fig. 3 . The additive effect of the combined treatment is evident, while methanol alone showed no or little effect. The reason that the response of corms to the methanol in this series was weaker than that in Experiment 1 (Fig. 1) , is thought to be due to the different source of corms.
Discussion.
To date, the study of dormancy in gladioli has been mainly concerned with physical factors, such as temperautre and day length.
Chemical treatments also have been examined, but it has been shown that only ethylene chlorhydrine and ethrel have some effectiveness.
Dormancy is broken about 1 to 2 months after the treatment with these chemicals.
According to result of the present studies the effect of cytokinins, however, is quite remarkable in that it takes only 10 to 14 days to break dormancy. To the author's knowledge such a pronounced reduction in the dormancy period of intact corm has never been reported, except the case of potato treated with gibberellic acid, considering, however, that the dormancy of gladioli is much stronger than of potatoes.
Some reports on the effect of cytokinins on the germination of dormant seeds have been made, and there are also studies on breaking the dormancy of tree buds with cytokinins.
There are, however, no reports of cytokinin treatment of bulbous plants except for recent work of Hemberg (1970) .
Weinberger (1969) sprayed cytokinins on peach trees for breaking dormancy of buds, and Weaver (1963) dipped the bases of grape vine cuttings in 1000 ppm benzyladenine solution for 1.5 hours for a similar purpose.
But these treatments neither so greatly shorten the dormancy period nor so remarkably increase percentage of sprouting, as found in the present experiments. The successful results of the present experiments are mainly due to soaking corm for a longer duration, that did not occur in the case of the previous workers.
Hemberg (1970) also got the successful result of the breaking dormancy in the apical section of potato tuber soaking with kinetin and zeatin solutions.
Longer soaking may sufficiently permit the movement of cytokinin into tissues.
Dormancy is regulated by the balances. of endogenous growth promotors and inhibitors, as confirmed by removing inhibitors with methanol. However, the role of cytokinins in dormant buds remains as unknown.
The reason why benzyladenine is more effective than kinetin is also uncertain.
These problems are expected to be examined in near future. 1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11)
